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@ Method of attaching a fastening tape to a molded article and a mold therefor. 



(57) A method is disclosed for attaching a fasten- 
ing tape to a molded article and also a mold is 
disclosed for forming a cellular plastic or foam 
product for use as a cushioning material for an 
automobile seat or backrest. 

The fastening tape (10) is typically in the form 
of a velcro-like or surface-type fastener carrying 
on one side thereof a multiplicity of hooks (13) 
and on the other side a plurality of anchoring 
members (15) to anchor a molding materials M 
in the mold (17). A flexible sealing flange (16) is 
formed on the tape (10) for protecting the hooks 
(13) against leakage therein of the molding 
material M during the molding operation in 
which cooperating halves (18, 19) of the mold 
(17) are closed with pressure-applying means 
(20, 20', 20/*, 22") engaged with and urging the 
tape (10) against a flexible bottom wall (19a) of 
the cavity mold (19). 



FIG. 5 
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This invention relates to a method of attaching a 
fastening tape to a molded article and a mold for form- 
ing a cellular plastic or foam product for use as a cush- 
ioning material for an automobile seat or backrest 

It has thus far been proposed to use a fastening 
tape generally known as a velcro-like or surface-type 
fastener for attachment to a foam-molded article such 
as a seat cushion, the fastening tape having on its one 
side a gripping means typically embodied in the form 
of a multiplicity of hooks designed to engage with 
complimentary gripping means typically in the form of 
loops or eyes provided on an article such a seat cover. 
The fastening tape is attached to such foam-molded 
article during the molding of the latter as is known in 
the art. 

Such tape attachment is disclosed in Japanese 
Patent Publication No. 3-18816 in which there is used 
a mold having a main cavity for receiving the hook- 
carrying face of a fastening tape and on each side of 
this main cavity, two small lateral cavities or grooves 
adhesively coated for holding the longitudinal margin- 
al areas of the tape in place during the molding oper- 
ation, the tape having on its back side a plurality of an- 
choring elements protruding into and anchoring a 
molding material in the mold cavities. 

A similar means of attaching a fastening tape to 
a foam-molded article such as a seat cushion is dis- 
closed in Japanese Patent Publication No. 3-60291 in 
which the tape is protected with a thin film disposed 
over its hook-carrying surface during molding and 
held in place, before and during molding, relative to 
the mold by a magnetic means, the tape having its 
longitudinal marginal areas adhesively fixed within 
the small cavities on opposite sides of the main cav- 
ity. 

Japanese Laid-Open Patent Publication No. 62- 
102793 features the use of a base made of or asso- 
ciated with a resilient material received resiliency 
within the mold cavity and an attachment web of fab- 
ric carrying loops for engagement with complimen- 
tary hooks on a fastening tape, the base, web and 
tape being interconnected in this order with the hook- 
carrying face of the tape exposed to view. 

The above prior art techniques have their respec- 
tive approaches for protecting the fastening tape 
against penetration thereinto of a molding material 
before and during the molding process as by means 
of a protective film, a magnetic device and a resilient 
base extension, respectively. 

These prior art devices have a drawback in that 
they are costly and complicated in the operation of at- 
taching the fastening tape to a molded article. 

Another common drawback is that the fastening 
tape is restricted in its dimension and location as 
these parameters are governed by the physical char- 
acteristics of the mold cavity in which the tape is re- 
ceived during the molding process. 

It is therefore a primary object of the present in- 



vention to provide a method of attaching a fastening 
tape having a male or hook gripping element to a 
molded article such as a seat cushion, where the 
method is simple and less costly and where it is also 
5 capable of attaching fastening tapes of different di- 
mensions at different locations with respect to a mold- 
ed article. 

Another object of the invention is to provideafas- 
tening tape having a gripping element to be attached 
10 to a foam-molded article, where the tape is provided 
with a means of protecting the tape, the gripping ele- 
ment thereof inter alia, against entry or penetration 
thereinto of a molding material during the molding op- 
eration. 

15 A further object of the invention is to provide a 

mold for foam-molding an article such as a seat or 
backrest cushion to which a fastening tape is attached 
during the molding process, where the mold is provid- 
ed with a pressure-applying means of holding a fas- 

20 tening tape of the type above mentioned in hermeti- 
cally sealed engagement with a cavity wall of the 
mold thereby preventing the penetration of a molding 
material into the face of the tape which carries the 
gripping element. 

25 According to one aspect of the invention, there is 
provided a method of attaching a fastening tape to an 
article to be molded in a mold comprising a core mold 
and a cavity mold having a flat bottom wall, the tape 
having a gripping element on one side and an anchor- 

30 ing element on the other side, which method compris- 
es: positioning the tape in the mold at selected loca- 
tions with said one side facing toward the bottom wall; 
applying a pressure to the tape with said one side 
held flat against said bottom wall to form a liquid-tight 

35 seal therebetween; closing the mold and filling the 
same with a molding material M in liquid phase to be 
anchored by the anchoring element; curing the mold- 
ing material M; and removing the molded article from 
the mold with the gripping element exposed to view. 

40 According to another aspect of the invention, 

there is provided a mold for molding an article attach- 
ed with a fastening tape having an anchoring element 
on one side and a flexible sealing flange on the other 
side defining a chamber in which a gripping element 

45 is accommodated, which mold comprises a compo- 
site mold formed of a cavity mold having a cavity de- 
fined by outwardly diverging curved side wails and a 
substantially flat bottom wall and a core mold having 
pressure-applying means for applying a pressure to 

so the tape such that the sealing flange is held flat 
against the bottom wall of the cavity mold to seal the 
chamber liquid-tight against leakage thereinto of a 
molding material M. 

According to a further aspect of the invention, 

55 there is provided a mold for molding an article attach- 
ed with a fastening tape having an anchoring element 
on one side and a flexible sealing flange on the other 
side defining a chamber in which a gripping element 
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is accommodated, which mold comprises a compo- 
site mold formed of a cavity mold having a cavity de- 
fined by outwardly diverging curved side walls and a 
substantially flat bottom wall, a core mold having a 
plurality of through-holes, characterized in that a 5 
pressure plate member is releasably engageable with 
the core mold and has a plurality of pressure-applying 
means engageable through the through-holes with 
the tape and adapted to apply a pressure to the tape 
such that the sealing flange is held flat against the w 
bottom wall of the cavity mold to seal the chamber liq- 
uid-tight against leakage thereinto of a molding ma- 
terial M. 

The above and other objects of the invention will 
be better understood from reading the following de- . 1 5 
tailed description with reference to the accompanying 
drawings which illustrate by way of example some 
preferred embodiments. 

Figure 1 is a diagrammatic perspective view of a 
fastening tape embodying the invention, the tape 20 
being shown with its gripping side up; 
Figure 2 is a diagrammatic perspective view of 
one form of mold embodying the invention; 
Figure 3 is a diagrammatic perspective view of 
the tape of Figure 1, but with its opposite or an- 25 
choring side up facing toward one form of pres- 
sure-applying means extending from the mold; 
Figure 4 is a view similar to Figure 3 but showing 
the pressure-applying means fully engaged with 
the anchoring side of the tape; 30 
Figure 5 is a transverse cross-sectional view of 
the mold shown closed; 

Figure 6 is a transverse cross-sectional view of 
the mold shown opened; 

Figure 7 is a transverse cross-sectional view of a 35 
foam-molded cushion product 
Figure 8 is a view similar to Figure 4 but showing 
a different form of pressure-applying means; 
Figure 9 is a cross-sectional view taken on the 
line IX-IX of Figure 8; 40 
Figure 10 is a perspective view of another form 
of mold employed in accordance with the inven- 
tion; 

Figure 11 is a perspective view of a plurality of 
serially interconnected fastening tapes with their 45 
respective anchoring sides facing toward corre- 
sponding pressure-applying means; 
Figure 12 is a perspective view of an elongated 
fastening tape with its anchoring side facing to- 
ward pressure-applying means; so 
Figure 1 3 is a perspective view of two intercon- 
nected fastening tapes of Figures 3 and 4 shown 
engaged with still another form of pressure-ap- 
plying means; 

Figure 1 4 is a cross-sectional view of a mold of a 55 
three-piece construction embodying the inven- 
tion; 

Figure 15 is a cross-sectional view of the mold of 
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Figure 14 shown closed; 

Figure 16 is a view similar to Figure 15 but show- 
ing the pressure-applying means lifted from the 
mold cavity; and 

Figure 17 is an exploded cross-sectional view of 
the mold shown in Figures 14-16. 
Figures 1 to 7 inclusive are utilized to illustrate a 
preferred method and apparatus according to the in- 
vention for attaching a fastening tape to a foam- 
molded article during the molding of the latter. 

Referring first to Figure 1, there is shown a fas- 
tening tape 10 of a woven or knitted structure which 
comprises a generally flat square web or base 11 car- 
rying on one of its surfaces or sides 10a a gripping 
element 1 2 in the form of a multiplicity of hooks 1 3 for 
gripping engagement with complimentary loops on an 
article to be molded such as a seat cover (not shown), 
and on the opposite surface or side 10b an anchoring 
element 14 in the form of a plurality (four as presently 
illustrated) of rectangular hollow stool-like members 
15 for anchoring a molding material (Figures 5 and 6) 
each having spaced side portions 15a defining there- 
between a through-opening 15b to be filled with the 
molding material. A flexible sealing flange 16 extends 
integrally and peripherally from the four sides of the 
base 11 in surrounding relation to the hooks 13 and 
is flared in a direction facing toward a mold cavity 
(Figures 5 and 6) thereby forming an open chamber 
1 6a with all of its four peripheral edges 1 6b being sub- 
stantially flat and flush for purposes hereinafter to be 
described. 

A preferred form of mold 17 embodying the in- 
vention as better shown is a composite mold of a gen- 
erally rectangular box-like configuration comprised of 
cooperating mold halves, which are separably inter- 
engageabie, one of which is referred to herein as a 
core mold 18 and the other as a cavity mold 19. 

The core mold 18 is provided with a plurality of 
aligned rows of pressure pins 20 constituting what is 
termed "pressure-applying means" hereunder, the 
pins 20 extending downwardly toward the cavity mold 

1 9 and being spaced one from another by a predeter- 
mined distance such that individual pins 20 each reg- 
ister in position with corresponding fastening tapes 
10 in the cavity mold 19. Each of the pressure pins 

20 has a cross-sectionally round body 21 with an an- 
nular ring or disc 22 connected thereto by a reduced 
neck portion 23 at its free end, the ring 22 having a 
diameter corresponding to or slightly larger than a 
space jointly defined by the four anchoring members 
15 such that the ring 22 fit snappingly therebetween 
as better shown in Figure 4. 

The core mold 18 and the cavity mold 19 have 
their respective cavities 24 and 25 which mate with 
each other to establish a continuity of one integral 
cavity when the two molds are fully closed together 
as shown in Figure 5. The cavity 25 of the cavity mold 
19 is defined by outwardly diverging curved side 
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walls 19a and a substantially flat bottom wall 19b of 
the mold 19, the bottom wall 19b serving as an abut- 
ment against which the fastening tape 10 is held dur- 
ing the molding process. 

Designated at 26 is a feed inlet formed centrally 
in the core mold 18 for charging therethrough a mold- 
ing material M such as polyurethane into the cavities 

24 and 25. 

The bottom wall 19b of the cavity mold 19 is fin- 
ished preferably as flat and smooth as possible to en- 
sure an effective hermetic seal with the gripping side 
10a of the tape 10 by a so-called "sucking action" in 
which the pressure within the chamber 16a of the 
tape 16 is reduced upon pressure contact with the 
pressure pin 20, causing the sealing flange 16 to stick 
along its peripheral edges 16b onto the bottom wall 
19b of the cavity wall 19 thereby preventing penetra- 
tion into the chamber 16a of the molding material M 
which would otherwise physically destroy the func- 
tion of the gripping element 12, i.e., hooks 13. 

According to the method of the invention, the fas- 
tening tape 10 is positioned in the mold 17 with its 
gripping side 10a held flat against the bottom wall 19b 
of the cavity mold 19, followed by closing the core 
mold 18 upon the cavity mold 19, when the pressure 
pin 20 on the core mold 18 is brought into pressure 
engagement with the tape 10 with the annular ring 22 
of the pin 20 slipped in between the anchoring mem- 
bers 15 on the anchoring side 10b of the tape 10. In 
this instance, itgoes without saying thatthere may be 
placed in the mold 17 as many individual fastening 
tapes 10 as desired depending upon the number of 
the pressure pins 20 in the core mold 18. 

With the tape or tapes 10thus set in position with 
the mold 17, the molding material M in liquid phase 
is charged from a feed means 27 until the cavity 24, 

25 of the closed mold 17 is substantially filled up as 
shown in Figure 5, in which instance the molding ma- 
terial M is anchored by the anchoring element 14 
(stool-like members 15) of the fastening tape 10, but 
is prevented from penetrating or leaking into the 
chamber 16a of the tape 10 in which the gripping ele- 
ment 12 (hooks 13) is accommodated, because the 
chamber 16a is sealed by the sealing flange 16 her- 
metically engaged with the flat bottom wall 19b of the 
cavity mold 19, forming a liquid-tight seal therebetw- 
een by the sucking action. After the molding material 
M is cured in a manner well known in the art, the mold 
1 7 is opened by lifting the core mold 18 together with 
the molded article M' apart from the cavity mold 19 
as shown in Figure 6 and thereafter the molded arti- 
cle M* is released or detached from the core mold 18 
by drawing the pressure pins 20 out of the article 
M' to produce a finished foam-molded article M" such 
as an automobile seat cushion (Figure 7) having the 
fastening tape 10 with the gripping hooks 13 exposed 
to view which are to be engaged with complimentary 
loops on a mating article such as a seat cover not 
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shown. 

Figures 8 and 9 illustrate a modified form of pres- 
sure-applying means 20' in which there is provided 
an engaging member 22 T in place of the ring 22, the 
5 engaging member 22' connected to a free end of the 
pin body 21 by means of a threaded bolt 28. The en- 
gaging member 22* is formed from polyurethane or 
like elastically deformable material such that it can re- 
siliently engage with the anchoring element 14. 
10 Figures 10 and 11 illustrate another modified 

form of pressure-applying means 20" and a modified 
form of anchoring element 14'. The pressure pin 
20" is uniform in diameter throughout its length and 
devoid of ring 22 or engaging member 22'. It is do- 
ts signed to press directly against the anchoring side 
face 10b of the tape 10 without contact with the an- 
choring members 15' each having a rounded head 
15'a, for which purpose the anchoring members 
15' are spaced apart a distance sufficient to provide 
20 a clearance therebetween for the passage of the pin 
20" and a row of individual tapes 10 are interconnect- 
ed by connecting threads 29. 

Figure 1 2 shows another modified form of fasten- 
ing tape 10' which has an elongated base 11' carry- 
25 ing thereon an increased number of shaped anchor- 
ing members 15' without the use of connecting 
threads 29. 

Figure 13 shows a further modification in which 
the pressure-applying means comprises a plate 

30 member 22" in substitution for the pressure pins 20, 
20', 20" which is designed with one of its side edges 
to position in between the anchoring members 22 and 
press the tape 10 against the bottom wall 19b of the 
cavity mold 19. 

35 Figures 14 to 17 inclusive show a modified form 

of mold 17' which is a three-piece construction com- 
prising a core mold 18', a cavity mold 19 and a pres- 
sure plate member 30 releasably engageable with the 
core mold 18'. The pressure plate member 30 is pro- 

40 vided centrally with a feed inlet 26 for introducing a 
molding material M and with spaced rows of pressure 
pins 20 extending downwardly for pressure engage- 
ment with the fastening tapes 10 in the manner al- 
ready described. The core mold 18' is provided with 

45 a feed inlet 26' registrable with the inlet 26 of the plate 
member 30 and a plurality of through-holes 31 for re- 
ceiving therethrough corresponding pressure pins 20 
on the pressure plate member 30. 

The molding process is carried out with the three 

50 mold parts 18\ 19 and 30 assembled together as 
shown in Figure 15, and upon curing of the molding 
material M, the pressure plate member 30 is lifted 
apart from the core mold 18' with the pressure pins 
20 simultaneously released from the molded article 

55 M* as shown in Figure 16. The core mold 18' is there- 
after separated from the cavity mold 19 to withdraw 
the finished article M" as shown in Figure 17. 
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Claims 

1. A method of attaching a fastening tape (10) to an 
article to be molded in a mold (17) comprising a 
core mold (18) and a cavity mold (19) having a 
substantially flat bottom wall (1 9a), said tape (1 0) 
having a gripping element (12) on one side (10a) 
and an anchoring element (14) on the other side 
(10b), which method comprises: 

(i) positioning said tape (10) in said mold (17) 
at selected locations with said one side (10a) 
facing toward said bottom wall (19a); 

(ii) applying a pressure to said tape (10) with 
said one side (10a) held flat against said bot- 
tom wall (19a) to form a liquid-tight seal there- 
between; 

(iii) closing said mold (17) and filling the same 
with a molding material (M) in liquid phase to 
be anchored by said anchoring element (14); 

(iv) curing said molding material (M); and 

(v) removing the molded article (M') from said 
mold (17) with said gripping element (12) ex- 
posed to view. 

2. A method according to claim 1 characterized in 
that said fastening tape (10) comprises a sub- 
stantially flat base (11) carrying on one of its 
sides (10a) a gripping element (12) in the form of 
a multiplicity of hooks (13) and on the other or op- 
posite side (1 0b) an anchoring element (14) in the 
form of a plurality of anchoring members (15), 
and a flexible sealing flange (16) extending inte- 
grally and peripherally from said base (11) in sur- 
rounding relation to said gripping element (12) 
and being flared in a direction facing toward said 
cavity mold (19), said sealing flange (16) having 
its marginal edge (16b) finished substantially flat 
and smooth. 

3. A mold (17) for molding an article attached with 
a fastening tape (10) having an anchoring ele- 
ment (14) on one side (10b) and a flexible sealing 
flange (16) on the other side (10a) defining a 
chamber (16b) in which a gripping element (1 2) is 
accommodated, which mold comprises a compo- 
site mold formed of a cavity mold (19) having a 
cavity (25) defined by outwardly diverging curved 
side walls (19a) and a substantially flat bottom 
wall (19b) and a core mold (18) having pressure- 
applying means (20, 20', 20", 22") for applying a 
pressure to said tape (10) such that said sealing 
flange (16) is held flat against said bottom wall 
(19b) of said cavity mold (19) to seal said cham- 
ber (16a) liquid-tight against leakage thereinto of 
a molding material (M). 

4. Arnold (17) according to claim 3 characterized in 
that said pressure-applying means is a pressure 
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pin (20) having an annular ring (22) releasably 
engageable with said anchoring element (14). 

5. A mold (17) according to claim 3 characterized in 
5 that said pressure-applying means is a pressure 

pin (20*) having an elastically deformable engag- 
ing member (22*) releasably engageable with 
said anchoring element (14). 

10 6. A mold (1 7) according to claim 3 characterized in 
that said pressure-applying means is a pressure 
pin (20") releasably engageable with said one 
side (10b) of said tape (10). 

15 7. A mold (17) for molding an article attached with 
a fastening tape (10) having an anchoring ele- 
ment (14) on one side (1 0b) and a flexible sealing 
flange (16) on the other side (10a) defining a 
chamber (16b) in which a gripping element (12) is 

20 accommodated, which mold comprises a compo- 

site mold formed of a cavity mold (19) having a 
cavity (25) defined by outwardly diverging curved 
side walls (19a) and a substantially flat bottom 
wall (19b), and a core mold (18) having a plurality 

25 of through-holes (31), characterized in that a 

pressure plate member (30) is releasably eng- 
ageable with said core mold (18) and has a plur- 
ality of pressure-applying means (20, 20', 20") 
engageable through said through-holes (31) with 

30 said tape (1 0) and adapted to apply a pressure to 

said tape (10) such that said sealing flange (16) 
is held flat against said bottom wall (19b) of said 
cavity mold (1 9) to seal said chamber (16b) liquid- 
tight against leakage thereinto of a molding ma- 

35 terial (M). 
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